Thiol and redox reactive agents exert different effects on glutathione metabolism in HeLa cell cultures.
Glutathione protects cells against oxidative damage, free radical damage and other types of toxicity. The aim of the present study was to investigate the impact on glutathione metabolism exerted by different thiol or redox reactive agents. Intracellular concentrations of glutathione in HeLa cell cultures were lowered after addition of agents mainly exerting oxidative stress (homocysteine and hydrogen peroxide), whereas thiol reactive oxidative agents (mercury ions, copper ions and hydroquinone) in concentrations not affecting cell growth seemed to stimulate the production of glutathione. Possibly, the thiol reactive agents decrease the concentration of glutathione, thereby stimulating further synthesis of glutathione, since glutathione synthesis is subject to feedback regulation by glutathione on gamma-glutamylcysteine synthase. Redox changes after addition of thiol and redox reactive agents were also investigated. Copper ions lowered the concentrations of reduced forms of all extracellular thiols and of intracellular reduced cysteine in HeLa cell cultures. The addition of mercury ions, hydroquinone, homocysteine or hydrogen peroxide did not change the proportions between reduced and total thiol concentrations. After addition of buthionine sulfoxime, the total concentrations of intra- and extracellular glutathione were markedly decreased and the ratio between reduced and total glutathione concentrations was lowered. However, both cysteine and homocysteine exhibited normal ratios between the concentrations of reduced and total thiols in the presence of buthionine sulfoxime. This finding could be due to other cellular antioxidants, such as thioredoxin, ascorbic acid or tocopherols, maintaining redox status of these thiols.